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FEBR UAR Y 1833. 
XVI. On the Modijfcation of the Interference of two Pencils 
of Homogeneous Light produced by causing them to pass 
through a Prism of Glass, and on the Importance of the 
Phcenomena which then take place in determining the Velocity 
with which Light traverses refracting Substances. By/R. POT- 
TER, Jun. Esq: 
[With Figures : Plate II.] 
THE investigation which is the principal subject of the 
present paper, arose from my meeting with a peculiar 
phmnomenon in interference, whilst repeating, in a new mode, 
an experiment first described by Professor Powell in a former 
Number of the Philosophical Magazine t. The experiment 
consists in placing a prism of glass in the direction of two 
pencils of light which interfere; these pencils arising from 
the reflection of the light which diverges from the image of 
the sun, given by a lens of short focus, by two mirrors lightly 
inclined to each other. Proi~ssor Powell, by using a prism 
with a refracting angle of only a few degrees, and common 
light, believed that he found the same parts of the luminous 
pencils to interfere, after efraction by the prism, which would 
have interfered if it had not been interposed, and that the 
only alteration was in the direction of the pencils, produced 
by the refraction. I saw that this experiment merited a more 
rigorous examination than Professor Powell had given to it ; 
and I adapted to an apparatus for trying the experiment of 
M. Fresnel by two mirrors slightly inclined to each other, a 
piece carrying a small prism having its smallest refracting 
* Communicated bythe Author. 
Jf See Phil. Mag. and Annals, N.S. vol. xi. p. I i and the preceding 
volume of the present Journal, p. 433.--EmT. 
Third Series: Vol. 2. No. 8. Feb. 1833. M 
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8~ Mr. R. Potter on a particular Mod~cat ion  
angle about 43 degrees. Bv using a homogeneous light pro- 
duced by a eoloured solution and two plane mirrors of spe- 
culum metal, or rather one mirror polished as for a Nevc- 
tonian telescope and then cut into two aeross the middle, I
obtained sufficient brightness to trace readily the whole phe- 
nomena. I immediately found that Professor Powell's con- 
clusion from using the prism with a small angle, was prema- 
ture, and that he same portions of the pencils did not interfere 
after refraction which would have interfered before, if the 
prism had not been interposed; but that interference then 
took place between rays which had passed at a greater di- 
stance from the angle of the prism. Another phmnomenon 
which greatly attracted my attention was, that when the eye 
and eye-glass were withdrawn furtber from the prism, the in- 
terference occurred between other parts of the pencils which 
had passed at still greater distances; and that when the eye 
and eye-glass were withdrawn still further, all appearances 
of interference atlength ceased. This last effect arose where 
the prism beeame too narrow to allow a sufficient breadth of 
the pencils to pass, or when the mirrors were not sufficiently 
inclined to each other to give the required overlapping of the 
pencils for interference to take place at such a distance from 
the prism. The inflected or diffracted bands produeed by 
the edges of the mirrors give a certain criterion by which to 
judge of this other interfering light; and in the act of drawing 
the eye and eye-glass from the prism, we see the pha~nomena 
which we consider traverse gradually over those inflected or 
diffracted bands, and finally become as gradually lost in the 
single light of the other mirror. This appearance takes 
plaee whatever may be the angle at which the pencils emerge 
from the prism. Another fact which demands equal attention 
is, that the breadths of the fringes prodticed by the inter- 
ference vary with the inclination of the light to the surfaces of 
the prism : thus from the angle of minimum deviation towards 
a perpendicular incidence on the first surface, the fringes be- 
come narrower and narrower, and on the contrary side of the 
angle of minimum deviation they grow larger. 
The above will be more easiljt comprehended on referring 
to fig. 1, where a and b are the images of the luminous 
point o, produced by the two mirrors fg  and gh ; d and b r 
the secondary images after refraction by the prism dee.  
Let a i and 3 k be the axes of the pencils drawn perpendicu- 
lar to the line joining the points a and b. Let m n be a line 
parallel to a i and b k, and exactly intermediate b tween them. 
After refraction, these lines must be considered as in the di- 
rections a' i t, b r k r, m r n I. Now where the prism does not inter- 
vene, the central band produced by the interference of the 
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of tke Interference of Homogeneous Light. 8 3 
light, which proeeeds as from the points a and b, is always on 
the line ran, and the other bands are symmetrical on each side 
of it. After refraction by the prism, the central band is no 
longer on the new line m t n r, but follows another direction si- 
milar to p q, which, when we come to examine this subject 
mathematically, we shall find leads us to very important con- 
clusions. 
As I shall have to consider the points at which interference 
should take place according to the Newtonian hypothesis,--that 
light moves with greater velocity in passing through bodies, 
in thedirect ratio of their refractive indices,--I shall first show 
how we may expect interference to take plaee, on the theory 
that the phamomena ofllght arise from the effects of a subtile 
matter which is emitted by luminous bodies. The discover)" 
of interference renders certain conditions now essential in 
every theory of light. These are : 1st, That luminiferous sur- 
faces expand around each luminous point, which expanding 
surfaces tend to as near a spherical form as the circumstances 
of the luminous body permit. 
~nd, That these luminiferous urfaces, or shells, succeed 
each other at regular intervals,whieh differ for the different co- 
lours of the spectrum, and are for each colour exaetly the 
double of Newton's fits of easy reflection and transmission. 
Those who admit the material theory of light, generally 
allow that light and heat are mutually convertible ; and many 
facts may be adduced which eon£rm this view. Now heat 
perpetually radiates without causing any impression of light 
in the eye, and we must suppose that interfering rays of light 
produce an effect on the organ of vision similar to radiant 
heat; so that when two rays arrive on the same path in juxta- 
position, they cease, either by their combined bulks being too 
large, or by some other property unknown to us, to create 
that sensation which we call light. That the eye has only a 
very limited power of appreciating the impressions which may 
be conveyed to it, the advoeates of every theory must allow. 
There is a .fundamental difference, however, between this 
way of viewing interference and that adopted on the undulatory 
theory ; for on this view the rays would neutralize ach other's 
effect, while on the undulatory theory they should strengthen 
it, and vice versd; that is, there should be a difference in the 
effects equal to the half of an intervening space, or half the 
breadth of  an undulation. In one theory the effect of bright- 
hess should ensue where darkness hould arise according to 
the other. The unfortunate half undulation which has con- 
tinually to be asked for by those who adopt the undulatory 
theory of light, to make their theoretical deductions agree 
M~ 
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84 Mr. R. Potter on a particular Modi3~cation 
with nature, and for which they have offered but very unsatis- 
factory arguments, I must claim as strongly in favour of the 
view which I have proposed. There are~ indeed, cases in which 
the undulatory theory affords a direct application, as in the 
transm#ted colours of thin platesj and in the fringes within the 
shadows of narrow bodies: but on a careful review we must 
allow that these cases arise in less simple circumstances than 
those exceedingly numerous ones in which the claim of half an 
undulation has to be made. 
Having shown how interference may arise according to the 
theory that light is caused by an emitted matter, I shall pro- 
ceed to the mathematical investigation of the experiment with 
the prism~ which has been before described. 
To find the central points of interference after the refrac- 
tion of the pencils by the prism~ requires the previous conside- 
ration of three distinct questions ; namely, 1st, The positions 
of the secondary images of the luminous point, or the centres 
of divergence of the rays after the two refractions : 2nd, The 
simultaneous positions of the luminiferous urfaces: ~rd, The 
figure of the curve of the principal section of these sm'faces ; 
--the plane of this section being common to both pencils. 
The first question involves only the common rules of optics; 
the other two require, in addition9 the application of the re- 
spective theories as to the velocity with which the light passes 
through the substance of the prism. 
_From the properties of the prism we cannot rigorously 
consider the light which emanates from a luminous point 
before refraction to do so afterwards, excepting for very small 
pencils near the angle of minimum deviation; for which rea- 
son I shall only investigate the principal part of the problem 
on this supposition, of exceedingly small pencils, incident on 
the prism near the angle of minimum deviation. I do not 
nevertheless consider that it would lead to objectionable r - 
sults for other incidences: in making the corresponding ex- 
periments, however, some care would be requisite to be taken, 
to preserve the direction of the bands perfectly parallel to the 
line bounding the angle of the prism. We find that inter- 
ference~ according to the rules, is not prevented by even the 
great degree of aberration which exists in the focus of the lens 
we use to form. an image of the sun, and which, though of 
considerable dimension~ we consider in calculation as a lumi- 
nous point. The effect of these imperfections generallj] tends 
to render the phmnomena less distinct and less sharply ex- 
hibited; or, where it was required to determine whether the 
central band were a bright or a dark one~ this aberration would 
present a serious obstacle. 
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of the lnte~erence of Homogeneous Light. 85 
To find the positions of the secondary images of the lu- 
minous point after the passage of the small pencils through 
the prism, we will suppose one of the primary images at o, 
fig. 2 ; then after refraction at the first surface the pencil will 
diverge as from another point p, such that r being put for the 
distance o~; and ~s for the distance p r, we have 
COS ~ i t 
r t = r/~ cos ~----f' 
i being the angle of incidence on the first surface, i f that 
of refi-action, anti y. the refi'active index of the glass. (This 
and several other equations which I shall have to introduce 
being demonstrated in Mr. Coddington's excellent later trea- 
tise on Optics, I shall here use them without further explana- 
tion.) "/'hen t being put for the thickness of the glass passed 
through, we have for r' or q s this equation : 
cos ~ i cos ~ i 
r '=( /+t )  I ~c°s~il -- r + t i - - -~  I. /x COS ~ 
Now, of the two interfering pencils we may take the axis 
of one, or the line perpendicular to the line joining the two 
primary images of the luminous point, as passing through the 
very angle of the prism where t = 0 ; and hence r' I = rj. 
.rf.hen the incidence of the axes of the pencils being that of 
nnmmum deviation, and 2a being put for the distance a b, and 
i for the refracting angle of the prism, we have 
t= 2× d is tancecdKtan½i  
cos i I cos i t 
c d = distance a b x . --  2a . ,  
COS I COS 
the angle e rc  being equal to the angle of incidence, and tlqe 
angle r c d equal to the angle of refraetion. Hence 
cos i r cos i' sin i I 
t=  4a tan~i=4a tan i  I 4a . , and 
cos i cos i = cos 
sin i t cos ~ i cos i .  sin it 
~" = r + 4a  - -  - -  r + 4a  it - -  £s in  cos i /,~ cos z i t /1. cos ~ 
the figure. 
Then, drawing s f  perpendicular to b' c produced, we have 
the angle cs f  : i, and s f  = ~a. Hence 
the distance cf = 2 a tan i, 
and g b t being drawn perpendicular to b'c and a's, we have 
the distance ga '= (r, + ~a tan i) --  ( r  +zba c°s /  s ini!~ 
/, cos ~ i' ] "  
From these equations we find the positions of the secondar 9 
images of the luminous point, a' and b r. 
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86 Mr. R. Potter on a2oarticular Modif ication 
To find the simultaneous positions of the luminiferous sur- 
faces on the axes of the pencils after the two refi'actions, which 
are supposed to depart simultaneously from a and b. 
We have first, ec or c f=cr  or cs × sine incidence, 
and r d or s d -- c r or c s × sine refraction 
sin i 
ec=rdx  ~ = rdx l~ 
tan i 
and ec  -" ~2a tan i ;  hence rs  = 2×rd  = 4a 
Now let the velocity of light in air be to the velocity in glass 
as 1 to m. Then when the upper ray arrives at s, the lower 
one will be at a point in its path, with respect o the point f ,  
represented by this expression : 
r8  
(e c + c f )  ~ - -  ; 
m 
or, ¢ a tan i c~o 4a  tan i ( l ) -- 4a tan i 1 c~ 
my. m/~ 
On the undulatory theory m is supposed to be the reciprocal 
1 
of the refractive index; or we have m = - - .  Then the 
Is. 
above expression, which we may call the difference of the paths, 
or the difference in the simultaneous positions 9f the lumini- 
ferous urfaces counted on the axes of the pencils, becomes this: 
A paths - -4atan i ( l - -~)=¢atan i (o )O.  
On the Newtonian hypothesis, that tim velocity is directly as 
the refractive index, we have m = t~, 
and Apaths=¢a tan i (  1 -  1 )my,  -- 4a tani  (1 - -1 )  
- -4atan i  {~--1'~ 
- \ p.~ l" 
The last preliminary question to be examined, or that of 
determining the curve of the principal section of the lumini- 
ferous surface after refraction, requires the introduction of 
differentials and the method of polar coordinates. Taking 
two rays a o a?  (fig.. $),' as indefinitely near each other, and 
diverging from the point a, we may take the indefinitely small 
and perpendicular distances between the rays in the prism pn 
and r s as equal to It and h f ; and now calling the variable 
angle of incidence on the first surface ~, the corresponding 
angle of refraction 9t; the angle of incidence on the second 
surface +t and the corresponding angle of emergence + :-- 
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of  the Interference o f Homogeneous Light. 87 
We have, as will be easily seen from what has preceded, 
the difference of the thickness of glass which has been passed 
through by the two rays, equal to 
the distance (o n + s q) = h tan Ct + h' tan +r 
and the differences in air equal to 
the distance (m p + r t) = p, h tan ¢" + ~ h t tan ~'. 
Now these rays diverging from another point a' after the 
refractions, their relative positions will depend on the velocity 
with which they have traversed the glass of the prism; and 
by an analogous procedure to that which we used in the last 
article, and considering r' now to be variable, we find the dif- 
ferential of the radius vector r' to be 
d r' = t~ (h tan ¢' + h' tan +') cx~ h tan q~' + h I tan +r 
m 
or, d r' = ( h tan ~o' + hl tan ~ ') ~ c~ . 
m 
We may now apply the theoretieal values for m; and ac- 
1 
cording to the undulatory theory where m = - - ,  we have 
(h tan ~' +h'  tan +') (/,~--_ 1 )  ..., (h tan ~ t +httar 1 d]t)Cl~_b¢), d r '=  
and f d r" = r' = constant; t~ 
which is independent of the values of ~t and +r, and we recog- 
nize the polar equation of the circle referred to the centre. 
As this equation has been arrived at rigorously, without 
any approximate considerations, and as we cannot integrate 
in the same rigorous manner for the Newtonian hypothesis, 
I shall proceed in the first place to the examination where 
interference should arise according to the undulatory theory. 
Referring therefore to fig. 4, and taking the positions of 
the seconda~ 9 images of the luminous point, as we found them, 
in a r and b', and the simultaneous positions of the undulations 
on the axes of the pencils as we found them to be, on the same 
perpendicular s f ,  we have, making the point m' the origin of 
the rectangular coordinates, ml g = a r = m" b I, bl g = 2 a t, which 
will always bear a determinate ratio to 2 a depending on the 
incidence, and at the angle of minimum deviation it will be 
that of equality or 2a r --- 2a, in which case we now take it: 
and as we found before that we may calculate the distance g a' 
in terms of 2 a, we will call this distance ma. Then m I being 
the origin, aml the lines mrg, mrx the axes of the eoordin~es, 
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88 Mr.R. Potter on a particular Modifcation 
we shall have for the equations of these circles whose eentres 
are in £ and 5 p, as follows :
(x - -ma)¢+ (2/--a) ~ = r r~ x~+(y+a)  ~ = r 9, 
and r ~ r ~ + m a 
for the central points of interference. 
Substituting, developing, and subtracting, we find 
2y  +mx = mr  = m ,d' x~'+(u+a)2; 
raising to the square, and bringing all the terms to one side, 
we have  
(.~--m ~) f + ,~m xy- -  2 m~ay--m~a~ = O, 
which we find to be the equation of an hyperbola. Diffe- 
rentiating this equation, we find the differential coefficient 
dy = _ 4my 
dx  2(4- -m°- )y+4mx--2m~-a ' 
we see that this equation becomes zero when y = 0, but on 
account of the constant quantity in the equation of the curve, 
this can only take place at the same time that x is infinite, to 
fulfil the conditions: hence the axis of the abscissve is tangent 
to the curve at an infinite distance, and one of its asymp- 
totes, as we may also learn from the geometrical construction, 
fig. 5. 
We learn from this, that the central band produced by the 
interference of two luminous pencils after passing through a 
prism of glass, should, according to the undulatory theory, 
nearly coincide with the intermedialline mln t (fig. 1. and 5), 
and slightly tend towards the angle of the prism instead of 
from it, as we find by experiment, ttence the undulat~)ry 
theory gives no account of this ph~enomenon. 
According to the other theory,--that light travels through 
bodies with a velocity which is directly as their refractive in- 
dices,--on recurring to the general equation 
( ') dF  = (h tan¢ l+h~tant~)  /~c~-  , 
we have, by putting for m its value ~, 
dr" = (h tan~l + hr tan 4/) 
(/s.-- I )  --__ (htan ~t+ h' tan ~Pt ) (~-~) .  
On referring to fig..% we see that we may write for h its 
identical expression rfd£;  then considering ht as equal to h, 
and noting that F increases as ¢ and ~t decrease, and that 
hence d ~r must be taken negative, our equation becomes 
I /D--1 dT" -- -- rrdq~'(tan ~I + tan~)  - ; 
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of  the Inte~grerence o f Homogeneous L ight .  89 
Differentiating the general equation sin ~ = ~ sin 9 I, we have 
cos 9d9 = ~ cos gr d 9 t 
cos ¢ 
and dq~l = d~ ~ r  
Substituting this value o ld  9', and the value o f t*= r ~ e°s~ 9'
COS~ 9 
we have 
/~cos ~¢t cos~ dg( tan~r+ tan~r)~- - l "  
dr '=- - r  cos ~ "/~cosg' Y. - '  
cos ~t (tan 9 r + tan 4/) /~*- 1. or, dr '  = - -  rdq~ ~ ~ , 
r in this equation is still a variable quantity, but we may eli- 
minate it by considering a perpendicular let fall from the 
image of the luminous point upon the first surl~ce of dm prism 
produced, as a G fig. 3. Calling this perpendicular distance , 
we have e 
r = - - - - ,  cos 
and substituting this value 
e d 9 cos ¢' (tan 91 + tan 4/) ~-  I 
dr '= cos  - - i f - '  
. COS ~t . . . . .  • 
d r' = -- e a ~ ~ (tan 9 t + tan ~')/~/~- 1 
This equation is most probably not integrable in the ge- 
neral form we now have; but by supposing the pencils very 
small, as they really are in cases of interference, we may sub- 
stitute for (tan ~r+ tan ~)  a term containing only tan 91 and 
a constant; and we shall find, on recurring to numbers, that 
we may make this approximation, as well as the former one, 
without introducing any material error. 
Thus at the angle of minimum deviation, we have 
tan 9t + tan ~r = 2 tan ~t; 
introducing this value, therefore, our equation becomes 
cos¢~ I ~ 1 
d,"  = - -  ed~ ~ 2tan #P" t~ .- 
cos Cr o sin q~t /~--1 
= - -  e d ¢ cog '~-  "' e----o'~s ¢' " u 
sin ,r ~- -  1 sin ¢ ~- -  1 
d r' = - -  e d g c-o--~-~ ~ ~ -- i  ~ = - -  e d q~ ~ 2 
Thi rd Series. Vol. ~2. No. 8. Feb. 1833. N 
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9O 
or ,  d F 
Mr. R. Potter on a particular Modification 
s ingd9 /~--1 - -d .cos92  ' ~- -1  = - - e - - 2  =- -e  Vy 
c°s~ 9 ~ c°s~ ¢ 
/z,t-- 1 ~ 1 
hence r '=  R+2e 2e~- -  
which we may write thus, 
X 
r '=  R+ x - - - - ,  orr'----- Q -  - -  
COS 
and we see that our equation holds good for any values of It, 
as the motion of the rays of light requires. 
To calculate the points of interference on the transcenden- 
tal curves given by the light supposed to set out simultaneously 
t¥om the ~mages of the luminous point, we must return as 
before to rectangular coordinates, and follow an analogous 
process. 
Then , and ~ being the secondary images of the luminous 
point and the poles of the curves, we will take the lines a ~y 
and a ,  x for the axes of the rectangular coordinates ; and it 
will be required to find the distance a ~, which we will put 
= ~, and the distance a ~, which we will call ~3. 
Now writiXag the equation of the upper curve 
2~ x 
Q - • 9 
cos  ~3 
and that of the lower one 
k • QI 
T I ~ - - ~  
COS 
counting ~t I¥om the point ~, and x' from the point ~, we shall 
have ff ~ -- =, x' 
1 
Cos 9' 
x 
COS d~ 
and fd~- - f - -ed .  1 2 /~--1 
cos 9 " V "~ - ; 
I / o  1 
or, r '=C- -e - -  2 .cos~ /x ~ ' 
which is the equation of the curve we seek ; and from the 
circumstances in which we consider the experiments made, 
we may take ~ and 9 as the coordinates referred to the pole 
or s in fig. 5 ; and ¢, which was originally the angle of inci- 
dence, being counted from the line a ~y, or a parallel to it, 
this line making with the axes of the pencils after refraction 
an angle equal to the angle of minimum deviation. 
For the constant, let r become R when ¢ = 0, we have 
then R= C_~e~- - I  CmR,+2e 
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of the Interference of Homogeneous Light. 91 
and r '~ -- 3/" ~ + x 2, r'l~ = 9 ~ + £~ for the points at which the 
curves intersect ; and also b~ ~ r' cos ¢, 3t = rl' cos Z" 
Eliminating cos ~,, cos X, r' and r t' by means of these  
equations, we find 
Q~--. (.u'~ + x '~) (Y'9+ x)_____._~  , -  
Qn__. (g" + x'~) (y ;~ k)" 
It now remains to establish the requisite relation between 
Q and Qt. For this purpose, putting for the difference of the 
paths g~ou the letter y, which we lately fimnd the means of de- 
termining, letting tZall the perpendicular { B upon the axis of 
the lower pencil, and calling the distance EB = B, of which we 
easily get the value, 
we have on the axes of the pencils 
r ' i=  r l ' i - -~ +y,  
and Q ~ QI k • -- ~+~ 
cos z cos i 
k--x 
Qt=Q+ cos---i + ~-9=Q+ C, 
k--x 
by putting C - -  cos i  + b -9"  
Returning to our former equations, we have 
(Y+~)'  e/' ; Q '= (~/'~+ x') y ,  , (Q+C) ' - - -  (2/'+x") (9+/c)' 
we may now eliminate Q, and obtain an equation containing 
only x, y and constants, and which will represent generally 
the curve in which the central points of interference shou ld  
take place. 
Eliminating, we arrive at this equation : 
/ ( ' f /+  ")~ xt' eg Cv.  -~ ~, ,+.~)= (.u+k)' 
+ (9+k)  ~-  z" (Y*+~')~ C ~. .¢, (,¢ + ,,)' - 
To get quit of the sign of the square root, it is necessary 
to raise both sides to the square ; and putting for x t its value 
x--/t, we have 
_x,a/i (~+k)' (y+k) ~ ) *  y~ +~, y~ + (y+k) , - (y+~) , -c '  . 
It will be seen that the involution to the second power is 
N2  
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92 Mr. R. Potter on a particular Modijfcatlon 
still only indicated on the second side ; but from the com- 
plexity it assumes there is no means of  using it, except by 
changing it into a numerical equation, by adopting some nu- 
met ical values for g, and calculating the eorresponding vahms 
for x by extracting the required roots. On this account he 
above is, I believe, the simplest fbrm in which it can be used, 
and the calculation is, nevertheless, till sumeiently laborious. 
We may compare the equation to the following: 
(Ax~- -Bx+D)  ~- = Ex~+F;  
or, A~x~- -2ABx3+~(B~+2AD- -E ) - -2BDx+D~--F  = 0. 
For  the data, I have taken e = 40 inches, a = "06 inch, 
and the refi'acting angle of  a new prism (which I prepared 
with the intention of  making micrometrieal measurements if 
the phmnomena had come under any known theory) = 33 ° 1St; 
the refi'active index of tim glass being 1"500 very nearly. 
From these I find for the angle of minimum deviation or 
i - -25 ° 271 1¢ u nearly. 
For  the lower curve ' = e+2a sin i = ¢0"05157¢4. 
- -  2 e p''~- l _ 44"4. 
k = 2d  fz 1 -- 44"50174. 
e 
r i=  . = 44"297241 (=d l ) .  
COS g 
e ! 
r l i= --  44"354361 (= bin). 
cos i 
To  the point on the same perpendicular --  rji + 2 a tan i 
= r'j~ + 2a  tan i = 44",M1479 = r'jp (=  ~o). 
r'i = 44"342340 (= ~r) 
r'~, -- r'i or ~ = "069139 (= ~)  
ZX paths o ry  = "0634655 (=yg) .  
= "1140052 (=  a ~) 
/3 = "07861~7 (= a , )  
C = '0691293. 
Calculating with these, I have taken for 2/ three different 
values; namely,  = 41 inches, 7/ = 45 inches, and 2/ - 50 
inches, and arri,~ed at the following equations: 
For  2/ = 41 inches, 
• 090045968 x 4 + '00927181 x ~-  "0 128883 x ~ -- 40"053"245 x 
+718"6541 = O. 
For 7] = 45 inches, 
• O0O024167x4+.oo6115092x'~+.oo971671 x~-38 .13274x  
-l-787"~2133 ~- o. 
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of  the Interference of  Homogeneous Light. 9S 
For 9 ----- 50 inches, 
• 0000112091 x*+ 003760774 xs+ "030~5574~ x --36"35336 x 
+ 877"2895 = 0. 
I have sought the roots of these equations which have the 
values nearest to that o fx  I on the line a n r, for the correspond- 
ing values of y, by the method of approximation; and accord- 
ingly, 9 = 41 gives x = 19'78 inches 
y = 4~5 - - - -x  = 22"86 , ,  
9 = 50"  x -~ 26"92 • 
The points on the line a n t for these ordinates are found 
by the equation x t = 9 tan i. 
Hence 9 = 41 gives x r = 19"515 inches 
9 = 45 ~ X t = 21"419 - - - -  
9 = 50 . x t = 23"799 - - -  
We see that the points at which interference should take 
place according to the Newtonian hypothesis,--that light moves 
with a velocity in passing through refracting substances, 
which is directly as the refractive index,--are still further fi'om 
the truth than according to the undulatory theory. Tile 
central band ought to have been seen, according to this hy- 
pothesis, following a direction similar to t u, fig. 5. 
This investigation is not, however, entirely lost labour; for in 
addition to knowing the ffect of the view we have tbllowed~ 
we see also where we must seek for the true solution ; and it 
is clear that these pheenomena can only arise by light really 
moving still slower in passing through refracting substances, 
than it is supposed to do even on the undulatory theory. 
The experiment of Professor Powell must be allowed to be 
an important as well as an elegant one, drawing a clear 
boundary between the claims of rival theories, and pointing 
with an analysing precision to the true theory, which no re- 
ference to measurement alone would probably ever have dis- 
covered. 
Since I learned the tendency of the Newtonian theory of re- 
fraction, I have examined the displacement of the coloured 
bands produced by causing one of the pencils to pass through 
a very thin slip of mica, and the displacement is undoubtedly 
in the direction which indicates the light to have passed 
through i.t with diminished velocity, and which, if we knew the 
exact thickness of the slip, might be determined. Perhaps the 
only resource will finally be,--either the method which M. 
Arago practised, of causing the pencils to pass through two 
similar. pieces of glass of. which he knew the inclinations to the 
directions of the pencds, and consequently the difference of 
the thickness passed through by the rays ; or a method analo- 
gous to this. 
M. Arago believed that he found tile relative velocity in glass 
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94 Mr. It. Phillips's JExaoeriments on Platina. 
to be exactly as indicated by the undulatory theory : if the re- 
suits were not widely different from this, he would undoubt- 
edly refer the difference to error of experiment. We see that 
the experiment with the prism draws a clear line of distinc- 
tion ; but from what I have observed, I believe the velocity 
will not eventually be found extensively different from that 
according to the said theory. The slightest difference is, how- 
ever, of tktal consequence ; for the ratio ought, according to 
common consent, to depend rigorously on the refractive index, 
which is one of the fundamental principles of the theory. 
XV l I .  Experiments on Platina. By RICHARD PHILLIPS, 
F.R.S. L. ~ JE. dye. 
T HE third volume of the Quarterly Journal of Science contains a paper, by Mr. J. T. Cooper, On some Com- 
binations of Platinum. In this communication the author 
states, that when a neutral solution of tartrate of soda is heated 
with one of muriate of platina, a blackish powder is precipi- 
tated: this substance after being washed, was dried on a sand- 
bath at 300% in order to free it from uncombined water; it 
lost afterwards 2"8 per cent. by exposureto a red heat; and 
as nothing could be procured from the black powder but 
platina and water, Mr. Cooper considers it to be a hydrate of 
the metal, composed of 44-3"28 = g atoms of platina + 1"125 
= 1 atom of water: these proportions agree tolerably well 
with the results of the experiment. 
It is singular that Mr. Cooper does not particularly advert 
to the interesting fact which he announces; for this is, I be- 
lieve, the first instance on record of the combination of water 
with a metal, not previously converted into an oxide; and it 
is almost as remarkable, that of the numerous authors whom 
I have consulted on the sub~ect, no one mentions this com- 
pound. 
Although, with some particular views, I have repeatedly form- 
ed this black powder, it is only lately that I have investigated 
its properties. Having dissolved some platina and precipitated 
it in the manner described, I duly washed the powder and 
dried it at "212 ° ; after this I gradually heated it to redness, 
and found that it diminished 1"41 per cent. in weight. This 
experiment, slightly varied, was repeated with a difference of 
only 0"14 per cent. in the weight lost. It will be observed 
that although Mr. Cooper dried the precipitate at 300 °, while 
I subjected it only to g12 ° before heating it to redness, yet 
I found the diminution of weight, caused by the subsequent 
and higher temperature, to be but little more than half of that 
which occurred in his experiment. 
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